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Abstract-R&D is the important growing way for High-tech 
enterprises, but funds is the key facter of R&D . Firstly the paper 
defines R&D financing efficiency and analyses its affecting 
factors based on the characteristics of R&D project and R&D 
financing activity. Secondly it inspects R&D financing situation 
of Chinese high-tech enterprises from capital sources and 
financing structures and then analyzes R&D financing obstacles. 
The results reveal that the financing dilemma and the 
unreasonable financing structure lead to the low R&D financing 
efficiency. The blocked financing channels and the imperfect 
non-standardized financial institutions are the external reasons 
which impede the rationalization of financing structure, weaken 
the freedom of R&D funds and reduce R&D financing efficiency. 
The characteristics of R&D investment, the nature of corporate 
assets and the asymmetric information of R&D financing are the 
internal reasons. Finally the paper puts forward some 
countermeasures to improve the R&D financing efficiency from 
transaction efficiency and utilization efficiency. The former 
includes three levels: government, financial insituations and 
high-tech enterprises. 

KeyWords-Hiqh-tech Enterprises; R&D; Financing 
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I. INTRODUCTION 

As market competition intensifying, the level of demand 
for core competitiveness of enterprises has become more and 
more increasingly and R&D has become the important way of 
improving the core competitiveness of high-tech enterprises. 
Talent, technology and capital are the key factors of R&D to 
succeed. When high-tech companies have talent and 
technology, the financial situation will directly restrict the 
operation of R&D project. Therefore, the funds are the 
premise factor. However, the characteristics of R&D activities, 
such as high input, high output, high risk make high-tech 
R&D face the situation with financing difficulties and low 
efficiency. 

Although the financing problems of high-tech enterprises 
have attracted wide attention in theory recently, related 
researches are focused on corporate finance and corporate 
financial efficiency, and the researches of R&D financing 
efficiency of high-tech enterprises are very few and less. The 
former more representative research results are "Corporate 
finance efficiency: connotation and denotation "by Gao 
Zhexiu (2006), "China's high-tech efficiency evaluation of 
corporate finance "by Yan Xiaoxu (2007) and "Reflections on 
the definition of financial efficiency"by Song Shuqin(2009) 
and so on. The researches above defined the financing 



efficiency and summarized the evaluation system. At the same 
time some scholars analyzed the affecting factors of the 
corporate finance efficiency from internal capital markets, 
legal protection and financing system, which provided a solid 
theoretical foundation research for improving R&D funding 
efficiency of high-tech enterprises. Such as " The relationship 
analysis between the tax policy and high-tech enterprises 
R&D financing efficiency" by Cao Xiaoli, et al. (2006) 
pointed out that tax policy would help companies use their 
own funds, broaden the financing channels and reduce the 
cost of R&D financing activity at last. The above-mentioned 
researches about the corporate financing efficiency have a 
positive significance to the resolution of Chinese high-tech 
R&D project financing, but we should exploration from the 
following areas deeply: (1) A number of studies are based on 
the macroscopic view (policies, regulations, et al., while the 
deep analysis are lack; (2) The existing literatures are more 
attention to corporate financing and corporate financial 
efficiency, while the researches of R&D financing efficiency 
are lack. 

According to the existing financial difficulties of R&D 
activities, this paper draws on the relative theory of corporate 
finance and corporate financial efficiency, and analyzes the 
characteristics of R&D project and R&D financing activities 
firstly. And then it defines the definition, metrics and 
affecting factors of R&D financing efficiency. This paper 
analyzes the status from the following two sources: funding 
sources and financing structure, then finds out the financing 
barriers. Finally, it puts forward countermeasures to improve 
financing transaction efficiency and utilization efficiency. It 
aims to provide a meaningful reference to solve the low 
financing efficiency status of R&D projec for high-tech 
enterprises. 

II. THE DEFINITION OF R&D FINANCING 
EFFICIENCY FOR HIGH-TECH ENTERPRISES 
AND ITS AFFECTING FACTORS ANALYSIS 

A. The Definition of R&D Financing Efficiency for 
High-tech Enterprises 

1) The analysis of R&D financing characteristics 

R&D financing of high-tech enterprises refers to a process 
in which high-tech project sponsors (or enterprises) raise 
R&D funds from different channels with the advantage of 
features of high-tech project in the course of creative, 
development and project. Then R&D activities have the 
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following characteristics: 

(l)Large funds demand. R&D projects are highly 
intellectual-intensive industries. From conception, 
development, design, test, production to commercialization 
and industrialization, each link needs a lot of money. 
Therefore the situation of capital becomes the key factor for 
the development of R&D project. (2) Greater risk. High and 
new technology is usually innovative technology. So people 
will have a cognitive process in research, pilot and production 
stages. In addition, high-tech products have fine timeliness, 
short life cycle, and high fluidity. Thus high-tech investment 
projects will be faced with greater risk (technical risk, 
operational risk and management risk). These characteristics 
make R&D financing face more difficulties than general 
project. (3) Richer return. Some statistics show that the 
input-output ratio of high-tech products will be as high as 
1:20-30, which is much higher than the overall efficiency of 
traditional products. In addition, if project sponsors (or 
enterprises) take advantage of tax incentive policy, such as 
accelerated depreciation, interest costs tax deductible, 
investment incentives and so on, the project can gain higher 
profitability and stronger solvency furtherly. (4) Significant 
stage and continuity. At present enterprises are mainly 
engaged in R&D innovation, which has a significant 
characteristic of stage: the initial stage is the critical period of 
technology generation and maturation, but the financial 
pressure is relatively larger owing to the huge gap between 
inputs and outputs: in the later stage, the financing pressure 
will be lessened because the products can be recognized by 
the market. Continuity refers to substantial capital input in 
order to keep leading technology. As the stage characteristics 
of R&D financing, it is necessary that multiple financial 
instruments and financial channels support R&D financing. 

(2) The definition of R&D financing efficiency for 
high-tech enterprises 

This paper analyzes R&D financing efficiency based on the 
analysis of enterprise financing efficiency. Reviewing the 
domestic researches on the definition of financing efficiency, 
this paper summarizes its definition as the following three 
categories: Firstly, some researchers associate financing 
efficiency with financing capacity and financing costs, and 
they thought that financing was equivalent to raise money. 
Gao Xiyou (2000) pointed out that the corporate financing 
efficiency mainly refered to corporate financing scale and 
financing cost." Secondly, some researchers considered that 
financing efficiency should include trading efficiency and 
transaction efficiency. The former refered to providing funds 
at the lowest cost. The latter refered to allocating scarce 
capital to the enterprises which could optimize the use of 
financial resources. Thirdly, some researchers define the 
financing efficiency from a macroscopic view or a broader 
scope. Lu Fucai (2000) defined the concept of corporate 
financing efficiency as the ability and effectiveness to 
transform savings into investment. Gao Youcai (2003) defined 
the concept of corporate financing efficiency as the effect of 
corporate financing on economic development. The second 
and third one both incorporated investment with financing, 
which are too broad and do not highlight the influence of 
financing on enterprises. As for micro-economic subjects, the 



content they were most concerned about is the cost and 
benefit of economic activities. The core idea of efficiency is 
the ratio of input and output, that is, the ability to obtain 
maximum output by making using of minimum input. This 
paper defines the concept of R&D financing efficiency as the 
ability to create value by taking advantage of financing in the 
process of R&D, which includes R&D transaction efficiency 
and utilization efficiency. 

l)Transaction efficiency 

Enterprises choose a financing model which is low-cost 
but timely providing sufficient funds with many financing 
tools. The prosess is defined the financing transactions 
efficiency. Its measuring indexes are the financing cost, 
standard degrees of financing mechanisms and freedom 
degrees of financing subjects. The financing cost is the price 
of financing and using funds. The financing cost is in inverse 
proportion to financing transaction efficiency, namely the 
higher financing costs, the lower financing efficiency. On 
one hand, the financing transactions efficiency of debt 
financing is the lowest, because of the "tax shield effect". On 
the other hand, the financing cost of debt is low, because of 
the government support to high-tech enterprises and low loan 
interest rate. So the debt financing efficiency is higher. The 
standard degree of financing mechanisms is the maturity of 
capital market, such as policy, relationships between banks 
and enterprises, the degree of information disclosure and the 
condition of ownership discrimination and so on. The 
standard capital market with more financing channels and 
smaller risk will bring about higher financing efficiency. The 
freedom degree of financing subjects is the degree of 
constraints by external environment (such as law, regulations 
and mechanism and so on). The greater the constraint, the 
lower the freedom degree and the lower the financing 
transaction efficiency. In China, the external constraints are 
less for the internal financing subject. The equity financing 
only is restricted by shareholders through voting with their 
feet. So the equity financing subjects have the bigger right to 
control the funds. The debt financing is strictly restricted by 
banks, such as the reserve fund system, the credit 
compensating balances and the turnover agreements and so on, 
especially daily supervision of large loans or regular loans. So 
the freedom degrees of debt financing are the lowest. 

2)Utilization efficiency 

Utilization efficiency reflects the financing efficiency 
from the following aspects: a. Placing Rate. It is the ratio of 
the funds in place and the funds expected. The higher 
utilization efficiency is, the more funds used to R&D 
activities are, and the higher R&D financing efficiency is. The 
placing rate of internal financing is the highest, while that of 
equity financing and debt financing is uncertain because of 
risk. b.The investment direction of capital. The higher 
utilization efficiency is, the higher R&D finance efficiency is. 

B. Influencing Factors Analysis of R&D Financing 
Efficiency for High-tech Enterprise 

As for influencing factors of R&D financing efficiency, it 
will analyze from the two aspects of internal and external. 

1) External factors 
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(1) Capital market environment. The First is the 
multi-level capital market. It can optimize R&D financing 
structure and reduce financing costs through providing more 
financing channels of R&D activities for high-tech enterprises. 
The Second is the normative financing system. It can 
constraint the relationships between investors and financiers 
through a series of rules. And then the uncertainty and 
transaction costs can be reduced, and promote financing 
efficiency ultimately. The third is the sound credit evaluation 
and credit guarantee system of high-tech enterprise. It can 
reduce the information-searching costs, decision-making costs 
and capital management costs, and improve financial 
efficiency ultimately. 

(2) The support of government. The first one is the fiscal 
policy. Reasonable tax policy can encourage enterprises to 
investing more funds to the non-R&D field and get "tax 
saving effect". The overall financing costs can be reduced 
thereby, and improve R&D financing efficiency ultimately. 
Tax incentives can increase the amount of own funds through 
saving tax expenditure, and reduce the external financing 
needs. Tax incentives can optimize financing structure 
through reducing the investment costs of investors. The 
second one is the relevant laws and regulations. On one hand, 
some relevant laws and regulations can effectively protect 
potential funds suppliers through restraining the behavior of 
large shareholders and corporate managers, make them 
provide funds constantly to expanding the scale of equity 
financing. On the other hand, some relevant laws and 
regulations can increase the banks driving force of providing 
loans to enterprises through increasing the cost of escaping 
bank debts. 

2) Internal factors 

(1) The choice of financing structure. From the above 
analysis, we conclud that: Firstly different financing modes 
will produce different financing costs. The equity financing 
cost is the highest, the debt financing cost is the second and 
the internal financing cost is the minimum. Secondly different 
financing modes will encounter different placing rate, which 
of internal financing is higher and the equity and debt 
financing is lower. Thirdly different financing modes will 
encounter different freedom degrees of using funds. The order 
is that the internal financing is the highest, equity financing is 
the second, and debt financing is the lowest. Therefore, the 
financing structure affects R&D financing efficiency in the 
process of R&D financing for high-tech enterprises. 

(2) The level of technology and financing. The 
enterprises with stronger technical personnel will own higher 
technological innovation ability, which will bring about higher 
financing utilization efficiency. And the enterprises with 
higher technological level will bring about the higher success 
probability and more return of R&D activities. Thereby the 
repayment ability will be enhanced. Finally, the enterprises 
with more financial resources will invest more funds into 
R&D activities to reduce financing costs 

(3)The financial system. The most important is that whether 
financial system is sound and normative or not and whether 
the financial information especially R&D financial 
information disclosure is true and sufficient or not. They can 



influence financing efficiency. Higher quality of information 
disclosure can effectively alleviate the problems of "adverse 
selection" and "moral hazard" caused by information 
asymmetry and enhance the financing ability at last. 

III.THE CURRENT SITUATION AND CAUSE 
ANALYSIS OF R&D FINANCING EFFICIENCY 
FOR HIGH-TECH ENTERPRISES 

A. The Current Situation Analysis of R&D Financing 
Sources for High-tech Enterprises 

1) The sources of R&D funds for high-tech enterprises 

In order to understand the current situation analysis of 
R&D financing efficiency more comprehensively, some 
scholars conducted a questionnaire survey of more than 230 
large and medium enterprises from March to May in 2007, the 
results as follows: 

TABLE I 

The Primary Sources Of High-tech Enterprises R&D Funds In 2006 
(Units: %) 



\ The type of 
^enterprises 

source of\ 
funds \ 


State-owned 
enterprise 


joint 
venture 
enterprise 


The 

foreign 

capital 

enterprise 


private 
enterprise 


rests 


totality 


The 
company 
internal 
retained 
earnings 


78.57 


63.64 


78.57 


81.48 


50.00 


70.45 


Credit 

guarantee 

loans 


3.57 


0. 00 


0.00 


7.41 


0.00 


2.20 


Venture 
investment 


0.00 


9.09 


7.14 


3.70 


0.00 


3.99 


Government 
investment 


10.71 


9.09 


3.12 


7.41 


16.67 


9.40 


Real estate 
mortgage 
bank loans 


7.32 


6.13 


7.14 


7.41 


16.67 


8.93 


Other equity 
investment 


10.71 


36.36 


7.14 


18.52 


16.67 


17.88 



The sources of data: the survey results statistics of High-tech enterprise in 
2006 

It can be seen from the survey results that the main 
sources are own funds, followed by government specific 
funds that is mainly national technology innovation funds. 

2. The current situation analysis of R&D financing 
structure 

We can conclude that the main R&D financing channels 
are their own funds, direct financing (including bonds and 
stocks), indirect financing (loans) and policy financing. At 
present, R&D financing structure of Chinese high-tech 
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enterprises is single. The specific situation is as follows: 

(1) Reinvestment of profits is the vast majority of R&D 
funds, but the proportion of investment is below the relevant 
standard. Some information shows that the order of financing 
for high-tech enterprises is reinvestment of profits, equity and 
debt in general, which is contrary to "pecking order theory". 
In view of financing scale, the ratio of reinvestment often 
concentrats in the extent of [3 %, 5%]. However according to 
relevant national guidance, this ratio should not be less than 
5%, while this ratio in foreign enterprises is even more than 
10%. 

(2) Low ratio of real estate mortgage loan in R&D 
financing. Because of caution, banks are unwilling to bear the 
high-risk of R&D activities. So they rarely provide special 
loans for R&D activities. Specially a large proportion of 
intangible assets increases the difficulty of applying for 
mortgage loans for high-tech enterprises. Therefore, it is 
difficult to determine the proportion of bank lends. 

(3) Some enterprises make use of commercial credit 
financing R&D funds. The ways of making use of commercial 
credit are as follows: One is that the new products customers 
of R&D activities pay the payment in advance. If the project 
fails, enterprises can not return all funds; The other one is that 
high-tech enterprises look for reliable joint investors using its 
own reputation. Both methods can disperse the risk of R&D 
activities, but the amount of funds is limited. 

(4) The proportion of government investment in R&D 
funds is small. Only about 10% of the total R&D funds can be 
subsidized by government. R&D activities of High-tech 
enterprises may encounter relatively higher risk, therefore this 
ratio is not reasonable. 

In a word, the dilemma of financing and unreasonablity of 
financing structure lead to the low R&D financing efficiency. 

B. Cause analysis of low R&D financing inefficiency 

From the above characteristics of R&D projects, we 
conclude that raising funds is more difficult and financing 
efficiency is lower for R&D projects. The reasons are as 
follows: 

l)External reasons 

The external environment is very important for any 
financing projects. The national financing environment has a 
crucial impact on R&D financing efficiency for high-tech 
enterprises. Chinese current financing environment is as 
follows: Firstly debt financing has obstacles. Bank loans are 
the most important external financing way of R&D financing 
for high-tech enterprise in China. Owing to the higher risk and 
stronger uncertainties of R&D activities, banks are generally 
reluctant to provide credit, even if providing, rarely provide 
long-term credit. Secondly, Chinses venture capital industry 
started late, and now it is still at the initial stage of 
development. Owing to the small scale of the venture capital, 
inadequate regulation and lack of proper exit mechanism and 
so on, it is difficult to meet the need of venture capital 
financing for high-tech enterprise. Thirdly, the commercial 
credit of Chinese high-tech enterprises is generally poor, 
which leads the relevant institutions to concern about the 



recovery of funds issue in the process of funding. Moreover 
Chinese national corporate credit guarantee system is still at 
the exploratory stage, and some related credit system has not 
been completely established, and there is also no unified 
credit evaluation index. Thereby the relevant agencies will 
doubt the corporate reputation. 

The above financing environment results in blocked 
financing channels and imperfect non-standardized financial 
institutional system, which impedes the rationalization of 
corporate financing structure, weakens the freedom of R&D 
funds to some extent and reduces R&D financing efficiency at 
last. 

2) Internal reasons 

Based on the characteristics of R&D activities and 
financing activities, the barriers that R&D projects facing are 
the three following key factors: the characteristics of R&D 
investment, the nature of corporate assets, the asymmetric 
R&D financing information. 

(l)The characteristics of R&D investment. The first one 
is the skew distribution of R&D investment revenue. 
High-risk characteristics of R&D investment make debt 
financing rather difficult. Companies will take the form of 
equity financing to raise funds in such circumstances. The 
second one is the accumulation of R&D investments. R&D 
investment is a long-term sustainability process. In order to 
keep leadership, high-tech project sponsors (or enterprises) 
must continue to improve the original technology, which 
requires a lot of follow-up investment mainly relying on 
enterprises internal funds, namely the business income. The 
third one is the non-contractual characteristics of R&D 
investment. As the high uncertainty of process and 
performance results, it is very difficult to specify the rights 
and responsibilities only through signing a complete 
cooperative. In view of financing, it isn't feasible of using 
cooperative enterprises' funds 

(2)The proportion of intangible assets in high-tech 
enterprise is higher than which in traditional companies. 
Firstly, the measurement methods of intangible assets value 
are not mature enough to assess accurately the value of 
intangible assets because of the uncertainty and devaluation 
risk. So banks are usually reluctant to accept the loans. 
Secondly, intangible assets usually is not material object. 
Thereby it is more difficult to observe and control this kind of 
investment. This is the main reasons that it is difficult to 
obtain credit financing for R&D projects of high-tech 
enterprise. 

(3)R&D information asymmetry. According to the 
informatics theory, information asymmetry will lead to 
"adverse selection" and "moral hazard". Information 
asymmetry is a result of unsmooth information transmission, 
mainly reflecting in the following two aspects: a. In the 
process of financing, some companies sometimes will make a 
false financial data or conceal unfavorable data to comply 
with the relevant standards. And they can not really 
understand the true situation, therefore they will not rush to 
provide R&D funds, b. By means of the intermediary agencies, 
the rent-seeking costs are not low. So this will result in high 
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transaction costs. 

IV.Measures To Improve R&D Financing Efficiency of 
High-tech Enterprises 

In view of the characteristics and the affecting factors of 
R&D financing efficiency, it puts forward the following 
countermeasures: 

A. Improving Transaction Efficiency 

For the Government, these measures can be put forward: 
(l)Increase efferts to support the risk investment industry. 
(2)Encourage strongly the development of angel investment. 
Chinese angel investment is at an early stage and there bares a 
large number of angel investment funds in China currently. So 
its great development prospects can not be ignored. (3)Use the 
support of National Development Bank, form the private 
banks and various banking system servicing to high-tech 
enterprise specially. 

For financial institutions, these measures can be put 
forward: (l)Accelerate the development of Chinese venture 
capital industry. The core work includes: attracting private 
capital to invest the venture capital; broadening the sources of 
venture capital funds; sounding the exit mechanism for risk 
investment to establish a smooth exit channel for venture 
capital. (2) Establish and perfect the credit evaluation system 
and the credit guarantee mechanism for high-tech enterprise 
financing. 

For the high-tech enterprises, they can take measures as 
follows: (1) Strengthen the credit system to improve the 
ability of external source financing, a. Choose R&D projects 
according to the companys' and national long-term interests, 
because that technologies and products are the fundament of 
attracting venture capital, b. Perfect disclosure system of 
R&D financial information to enhance the credibility level 
continuously, c. It is the premise of improving R&D financing 
efficiency to enhance the feasibility studies and supervision of 
R&D financing activities. And it is an effective measure of 
improving R&D financing efficiency to perfect financial 
management and risk prevention mechanism. (2)Obtain the 
lowest costs of R&D financing through choosing reasonably 
proportion of debt and equity and making full use of the 
financial leverage. (3)Establish a good corporate culture. 
Good corporate culture with norms and guidance functions 
can reduce the information asymmetry. And then it will help 
reduce the transaction costs and improve R&D financial 
efficiency at last. (4)Have policy sense, follow the pace of 
policy. Such as making use of financial subsidies, tax 
incentives and other policy measures that promoting the 
development of high-tech enterprises to expand the financing 
channels, access to "tax-effect" and reduce the overall 
financing cost. (5)The scale of R&D financing should be 
consist with the demand of investment. The shortage of 
corporate R&D capital will bungle business opportunities, 
affect the normal production and business activities. However 
financing large-scale will increase the capital using cost. So in 
terms of the time and scale of financing, we should select 
reasonable financing options according to investment 
requirements in order to reduce financing cost and enhance 
R&D financing efficiency. 



B. Improving utilization efficiency 

Utilization efficiency is an important part of financing 
efficiency. How to improve utilization efficiency has become 
the key link to improve R&D financing efficiency. It puts 
forward the following recommendations: (1) Speed up the 
capital turnover efficiency. (2) Establish a sound internal 
control system and optimize the internal control structure to 
compress R&D expenses and lower R&D control costs under 
the premise of completing R&D objectives. (3) Increase the 
technology forecasting intensity and choosing technology 
meeting the market demand; improve R&D efficiency through 
technology introduction, digestion and absorption, technology 
diffusion. 

V. CONCLUSIONS 

With the R&D financing dilemma of high-tech enterprises 
raised once again, R&D financing efficiency and the measures 
to improve R&D funding efficiency have also been payed 
more and more attention to. When researching about the R&D 
financing efficiency for high-tech enterprise, we not only 
consider the development characteristics of high-tech 
enterprises, their environment and financial situation, but also 
pay more attention to the characteristics of R&D project and 
R&D financing, the financing barriers. The results reveal that 
the financing dilemma and the unreasonable financing 
structure lead to the low R&D financing efficiency. The 
blocked financing channels and the imperfect 
non-standardized financial institutions are the external reasons 
which impede the rationalization of financing structure , 
weaken the freedom of R&D funds and reduce R&D 
financing efficiency. The characteristics of R&D investment, 
the nature of corporate assets and the asymmetric information 
of R&D financing are the internal reasons. It should take 
some countermeasures to improve the R&D financing 
efficiency from transaction efficiency(government, financial 
insituations and high-tech enterprises. )and utilization 
efficiency. 
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